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PREFACE 


This  reporc  Is  prepared  under  guidance  contained  In  the 
Recomnended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  Inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential. 
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NAME  OF  QAM:  Hamilton  Lake  Dam 

STATE  LOCATED:  Pennsylvania 

COUNT?  LOCATED:  Tioga 

STREAM:  Charleston  Creek 

DATE  OF  INSPECTION:  June  28,  1979 


ASSESSMENT  ( 

-j  * 

The  assessment  of  the  Hamilton  Lake  Dam  is  based  upon  visual  ^ 

observations  made  at  the  time  of  inspection^  review  of  available 

records  and  data,  review  of  available  data,  hydrology  and  I 

hydrologic  and  past  operational  performance. 

The  inspection  and  review  of  data  of  Hamilton  Lake  Dam  did  not 
reveal  any  problems  which  require  emergency  action.  The  dam 
appears  to  be  stable,  well  maintained,  safely  operated  and  in 
good  condition.  Hamilton  Lake  Dam  is  a  high  hazard-intermediate 
size  dam.  The  spillway  design  flood  is  the  PMF  (Probable  Maximum 
Flood) .  The  spillway  and  reservoir  are  capable  of  controlling 
the  PMF.  Based  upon  the  criteria  established  by  the  Corps  of 
Engineers,  the  spillway  is  termed  adequate. 

The  following  recommendations  and  remedial  measures  should  be 
instituted  immediately! 

l)  Continue  annual  safety  inspections  and  operation  and 
maintenance  inspections.  0  ^ 


2*  A  warning  system  should  be  instituted  to  warn  downstream 
residents  of  large  spillway  discharges  or  failure  of  the  dam.  _ 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
HAMILTON  LAKE  DAM 
NDI  I.D.  NO.  PA  33 
DER  I.D.  NO.  59-65 
SCS  I.D.  NO.  PA  602 

SECTION  1 

PROJECT  INFORMATION 


1.1  General. 

a.  Authority.  The  National  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  fo  the  Army,  through 

the  Corps  of  Engineers,  to  initiate  a  program  of  inspection  of 
dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine 
if  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Hamilton  Lake  Dam  is  an  earth- 
fill  dam  1365  feet  long  and  76  feet  high.  The  embankment  consists 
of  three  zones  and  a  foundation  cutoff  trench.  The  cutoff  trench 
is  of  variable  depth  (maximum  10  feet  deep).  The  bottom  width 
of  the  trench  is  30  feet.  The  trench  and  upstream  portion  of  the 
dam  is  constructed  using  an  impervious  material.  The  downstream 
section  consists  of  a  foundation  drainage  system,  a  drainage 
blanket  and  a  zone  of  random  fill.  The  upstream  slope  of  the  dam 
is  3H:1V  with  a  20  foot  wide  berm  provided  at  the  normal  water 
surface.  The  upstream  face  is  riprapped  below  this  berm.  The  down 
stream  slope  is  2H:1V  with  a  berm  located  near  the  midpoint  of  the 
slope.  The  upstream  face  above  the  riprap,  the  crest  and  the 
downstream  slope  are  covered  with  crown  vetch. 

The  principal  spillway  consists  of  a  48"  diameter  reinforced 
concrete  pipe  under  the  embankment,  a  reinforced  concrete  riser 
unit,  a  24"  reservoir  drain,  an  outlet  control  gate,  and  an 
Impact  type  energy  dissipating  concrete  structure  at  the  end  of 
the  spillway  conduit.  Concrete  anti-seep  collars  are  spaced 
along  the  48"  conduit  at  22  foot  intervals. 

The  riser  unit  is  constructed  of  reinforced  concrete  with  Inside 
dimensions  of  12  feet  by  4  feet  and  a  total  height  of  58  feet, 

10  Inches.  The  riser  has  a  rectangular  shaped  orifice  in  one 
wall  for  normal  stream  flow.  The  top  of  the  riser  is  constructed 
with  an  antivortex  device  and  a  trash  rack.  A  reinforced  concrete 
gate  well  is  attached  to  one  side  of  the  riser  unit.  The  well 
has  an  inside  dimension  of  3  feet  square  and  rises  to  the  orifice 
elevation.  Water  flows  into  the  well  through  a  24"  reinforced 
concrete  reservoir  drainpipe.  A  slide  gate  controls  water 
flowing  from  the  well. 


The  emergency  spillway  is  located  on  the  left  abutment.  It  is 
an  open  cut,  sodded,  trapezoidal  shaped  channel,  175  feet  wide 
with  3H:1V  side  slopes. 

b.  Location.  The  dam  is  located  on  Charleston  Creek, 
approximately  2  miles  east  of  Wellsboro,  Tiogp  County,  Pennsylvania. 
Hamilton  Lake  Dam  can  be  located  on  the  Antrim,  U.S.G.S  7.5  minute 
quadrangle. 

c.  Size  Classification.  Hamilton  Lake  Dam  is  an  intermediate 
size  structure  (76  feet  high,  2900  acre-feet). 

d.  Hazard  Classification.  Hamilton  Lake  Dam  is  a  high  hazard 
dam.  Downstream  conditions  indicate  that  loss  of  more  than  a  few 
lives  is  probable  should  the  structure  fail  (See  Section  3.1e). 

e.  Ownership.  Hamilton  Lake  Dam  is  owned  by  the  Wellsboro 
Borough  Municipal  Authority.  Correspondence  should  be  addressed 
to: 

Borough  Manager 

Wellsboro  Borough  Municipal  Authority 

Wellsboro,  PA  16901 

717-724-4604 

f.  Purpose  of  Dam.  Hamilton  Lake  Dam  is  used  for  flood 
control  and  water  supply  for  the  Borough  of  Wellsboro. 

g.  Design  and  Construction  History.  The  dam  was  designed 
by  U.S.  Department  of  Agriculture  Soil  Conservation  Service.  The 
dam  was  constructed  in  1966  to  1967.  The  SCS  was  in  charge  of 
construction  inspection. 

h.  Normal  Operating  Procedures.  The  reservoir  level  is 
maintained  at  or  near  the  principal  spillway  orifice  invert. 

The  reservoir  drain  line  remains  partially  open  to  maintain  a 
ttH  niimim  flow  of  1.25  cfs  on  Charleston  Creek.  Excess  inflow 
discharges  through  the  orifice  invert.  The  Borough  of  Wellsboro 
maintains  an  intake  and  pump  house  at  the  reservoir  for  water 
supply.  During  flood  conditions  no  operations  are  conducted. 

The  principal  spillway  and  emergency  spillway  are  designed  to 
control  the  Probable  Maximum  Flood. 

1.3  Pertinent  Data. 

a.  Drainage  Area.  8.3  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  known  flood  at  dam  site  June  1972 

Approximately  440 
Elevation  1453.0 

24"  drain  line  at  normal  pool, 
elevation 


Approximately  30 


20,100 


Emergency  spillway  capacity  at  top 
of  dam  elevation 

Principal  spillway  capacity  at  top 

of  dam  elevation  470 

c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  Elevations  worked 
from  principal  spillway  orifice  at  elevation  shown  on  as-built 
drawings . 


Top  of  dam  -  low  point  1463.9 

Top  of  dam  -  design  height  1462.2 

Maximum  pool  -  design  surcharge  1462.2 

Full  flood  control  pool  1453.2 

Emergency  spillway  crest  1453.2 

Normal  pool  1427.5 

Principal  spillway  crest  1441.0 

Upstream  portal  orifice  invert  1427.5 

Upstream  portal  24"  drain  line  1390.0 

Downstream  portal  48"  principal  spillway  line- 1383.0 
Streambed  at  centerline  of  dam  1383.0 

Maximum  tailwater  None 

Toe  of  dam  1383.0 

d.  Reservoir  (feet). 

Length  of  man-lTimm  pool  5,700 

Length  of  normal  pool  3,000 

Length  of  flood  control  pool  5,700 

e.  Storage  (acre-feet). 

Normal  pool  543 

Flood  control  pool  (to  emergency  spillway 

crest)  1898 

Top  of  dam  2900 

f .  Reservoir  Surface  (acres) . 

Top  of  dam  100 

Maximum  pool  100 

Flood  control  pool  80 

Emergency  spillway  crest  80 

Normal  pool  34 


g.  Dam. 

Earthfill 
1365  feet 
76  feet 
22  feet 
3H:1V  with 
2H:1V  with 
Yes 

Yes,  upstream 
Partial  cutoff 
None 


Type 
Length 
Height 
Top  width 

Side  slopes  -  upstream 

-  downstream 

Zoning 

Impervious  Core 
Cutoff 

Grout  Curtain 
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h.  Reservoir  Drain. 

Type 

Length 

Closure 

Access 

Regulating  facilities 


i.  Spillway. 

Type 

Length 

Crest  elevation 
Gates 

Upstream  channel 
Downstream  channel 


24"  pipe  to  48" 
principal  spillway  pipe 
400  feet 

Slide  gate  on  principal 
spillway  tower 
Upstream  toe  of  dam 
Slide  gate  on 
principal  spillway  tower 


Open  cut,  trapezoidal 
175  feet 
1453.2 
None 
Lake 

200  foot  long  open  cut 
exit  channel 
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SECTION  2 
ENGINEERING  DATA 


2.L  Design.  Review  of  information  in  the  files  of  the  Common¬ 
wealth  of  Pennsylvania,  Department  of  Environmental  Resources 
and  the  U.S.  Department  of  Agriculture,  Soil  Conservation  Service 
revealed  that  considerable  design  Information  was  available  for 
review.  The  Information  reviewed  for  this  study  consisted  of: 
as-built  drawings,  design  reports,  permits,  photographs  of  construc¬ 
tion  and  inspection  reports. 

The  hydrologic  data  consisted  of  : 

a.  Hydrologic  and  hydraulic  design  criteria 

b.  Design  summary  and  work  plan  comparison 

c.  Design  storm  inflow  hydrograph 

d.  Stage-storage  data 

e.  Flow-duration  curve 

f.  State-discharge  computations 

g.  Drawdown  time  calculations 

h.  Design  hydrograph  computations 

i.  Freeboard  hydrograph  computations 

j.  Emergency  spillway  velocities  and  slopes 

k.  Duration  of  flow  through  emergency  spillway 

In  addition  ,the  subsurface  investigations  and  geology  is  summarized 
in  a  report  format.  Summaries  of  laboratory  testing  which  consists 
of  classifications,  proctors,  triaxials ,  permeabilities  and  consol¬ 
idation  tests  were  reviewed.  A  slope  stability  analysis  was 
conducted  for  the  dam.  The  Swedish  Circle  Failure  Method  was 
utilized.  A  minimum  safety  factor  of  1.48  was  computed  on  the 
upstream  slope  against  full  rapid  drawdown  effect  to  the  base. 

A  safety  factor  of  1.87  was  computed  for  the  2H:1V  downstream 
slope  with  drainage  considered  to  be  effective  at  the  inside  portion 
of  the  rock  toe.  The  strength  parameters  utilized  in  the  stability 
analysis  are  unknown. 
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2.2  Construction.  Construction  inspection  reports  and  photographs 
of  construction  were  reviewed. 


2.3  Operation.  Operating  records  are  maintained  by  the  owner. 

In  addition,  inspections  are  conducted  on  a  yearly  basis. 
Inspection  reports  are  maintained  in  the  SCS  files. 

2.4  Evaluation. 

a.  Availibility.  Engineering  data  were  provided  by  PennDER, 
Bureau  of  Dams  and  Waterways  Management  and  the  U.S.  Department 
of  Agriculture,  Soil  Conservation  Service.  ’Members  of  the 
Wellsboro  3orough  staff  and  the  Soil  Conservation  Service 
accompanied  the  inspection  team  to  answer  questions  on  design 
and  operation  of  the  dam. 

b.  Adequacy.  The  type  and  amount  of  design  data  and  other 
engineering  information  is  substantial.  The  information  is 
sufficient  to  complete  a  Phase  I  Report. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

a.  General.  The  onsite  Inspection  of  Hamilton  T.aira  Dam 
was  conducted  by  personnel  of  L.  Robert  Kimball  and  Associates 
accompanied  by  an  employee  of  the  Borough  of  Wellsboro  and  staff 
from  the  Soil  Conservation  Service  on  June  28,  1979.  The 
Inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  fo  the  spillway  facilities,  exposed 
portions  of  any  outlet  works  and  other  appurtenant 
works. 

3.  Observations  affecting  the  runoff  potential  of 
the  drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  in  good  condition.  The 
dam  appears  to  conform  closely  to  the  as-built  drawings.  From 
a  brief  survey  conducted  during  the  inspection,  it  was  noted 
that  the  crest  of  the  dam  is  higher  at  the  maximum  section 
than  the  abutments  due  to  the  camber.  The  low  point  on  the 
top  of  the  dam  is  approximately  1.5  feet  higher  than  the  design 
height.  The  upstream  slope  is  3H:1V  and  covered  with  riprap 
below  the  upstream  berm.  The  downstream  slope  is  2H:1V.  The 
slopes  are  covered  with  crown  vetch.  No  erosion,  seepage  or 
slumps  were  noted  on  either  the  upstream  of  the  downstream 
slopes. 


c.  Appurtenant  Structures.  The  reservoir  level  at  the  time 
of  inspection  was  at  elevation  1427.4.  The  emergency  spillway 
crest  is  located  at  elevation  1453. 2. which  is  approximately  0.6 
feet  higher  than  the  design  height.  The  emergency  spillway  was 
covered  with  grass  and  crown  vetch  and  was  in  good  condition. 

The  principal  spillway  structure  appeared  to  be  in  good  condition. 
No  deterioration  of  the  concrete  was  noted.  The  drain  line  was 
not  operated  during  the  inspection.  The  impact  basin  is  in  good 
condition. 

d.  Reservoir  Area.  The  watershed  is  covered  mostly  with 
farmland  or  woodland.  The  reservoir  slopes  are  moderate  and  are 
not  susceptible  to  massive  landslides  which  would  affect  the 
storage  volume  of  the  reservoir  or  overtopping  of  the  dam  by 
displacing  water. 
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e*  Downstream  Channel.  The  downstream  channel  from  Hamilton 
Lake  Dam  is  narrow  to  moderately  wide  with  a  gentle  grade.  Several 
commercial  structures  are  located  approximately  2000  feet  downstream 
of  the  dam.  Approximately  100  dwellings  (400  people)  live  within 
the  affected  downstream  area.  Charleston  Creek  flows  through  the 
town  of  Wellsboro  located  approximately  1/2  mile  downstream  of  the 
dam. 

3.2  Evaluation.  The  embankment  and  appurtenant  structures 
appear  to  be  in  good  condition  and  well  maintained.  No  wet 
areas,  slides  or  slumps  were  noted  on  the  embankment.  The 
thick  growth  of  crown  vetch  may  have  obscured  minor  erosion 
areas. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  maintained  at  the  orifice  invert 
(elevation  1427.5).  Water  is  pumped  from  the  reservoir  for  water 
supply  needs  of  Wellsboro.  The  drain  line  is  left  partially  open 

to  pass  a  minimum  of  1.5  cfs  downstream  of  the  dam.  During  flooding 
no  operations  are  conducted.  The  principal  spillway  and  emergency 
spillway  are  designed  to  act  without  any  operations. 

4.2  Maintenance  of  the  Dam.  Maintenance  is  performed  by  the 
municipal  authority  staff.  Maintenance  of  the  dam  is  considered 
good. 


4.3  Maintenance  of  Operating  Facilities.  The  valve  on  the  drain 
line  is  operated  on  an  as-needed  basis,  mostly  during  the  inspec¬ 
tions.  The  valves  are  operated  and  lubricated  on  a  semi-annual 
basis.  Maintenance  of  the  operating  facilities  is  considered 
good. 


4.4  Warning  System  in  Effect.  There  is  no  official  warning  system 
in  effect.  However,  the  Wellsboro  Fire  Department  maintains  a  fire 
truck  and  personnel  at  the  dam  during  all  major  flooding. 

4.5  Evaluation.  Maintenance  of  the  dam  and  operating  facilities 
is  considered  good.  There  is  no  warning  system  in  effect  to  warn 
downstream  residents  of  large  spillway  discharges  or  failure  of 
the  dam. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5. 1  Evaluation  of  Features. 

a.  Design  Data.  Hydraulic  and  hydrologic  information 
are  contained  In  the  design  report  by  the  Soil  Conservation 
Service,  U.S.  Department  of  Agriculture.  Pertinent  data  is 
based  on  SCS  criteria  and  is  as  follows: 

Structure  Classification:  Classic"  structure  (high  hazard) 

Drainage  Area:  8.27  square  miles 

Time  of  Concentration:  4.08  hours 

Emergency  spillway  hydrograph:  6  hrs.  point  rainfall, 

Precipitation«ll.l  inches 
Anticedent  Moisture  Condition  III 
Curve  Number»91 

Freeboard  hydrograph:  6  hrs.  point  rainfall, 

Precipitation*22. 3  inches 
Anticedent  Moisture  Condition  II 
Curve  Number*75 

b.  Experience  Data.  The  maximum  flood  to  date  was  during 
June,  1972  when  the  reservoir  water  surface  reached  approximately 
elevation  1453.0.  This  water  level  was  approximately  0.2  feet 
below  the  emergency  spillway  crest. 

c.  Visual  Observations.  The  principal  spillway  and  emergency 
spillway  structures  appear  to  be  in  good  condition.  Even  though 
the  emergency  spillway  crest  is  approximately  0.6  feet  higher  than 
the  design  height,  the  top  of  dam  is  approximately  1.5  feet  higher 
than  the  design.  This  added  height  on  the  top  of  dam  more  than 
compensates  for  the  raise  in  the  spillway  crest. 

d.  Overtopping  Potential.  To  determine  the  overtopping 
potential  for  the  Hamilton  Lake  Dam,  a  review  of  design  calcul¬ 
ations  was  conducted.  The  design  calculations  consist  of  an 
inflow  hydrograph,  stage-discharge  computations  and  stage-storage 
computations.  Using  a  triangular  unit  hydrograph  with  22.3  inches 
of  rainfall  over  the  drainage  area,  the  peak  inflow  was  determined 
to  be  17,216  cfs.  The  spillway  discharge  capacity  was  16,400  cfs. 
Based  on  the  high  hazard  classification  and  intermediate  size 
clarlf ication  the  Spillway  Design  Flood  (SDF)  is  the  PMF. 

e.  Spillway  Adequacy.  Based  on  our  inspection  and 
review  of  the  design  data,  the  design  calculations  appear  to 
be  adequate  to  meet  the  Corps  of  Engineers  guidelines.  Design 
calculations  indicated  the  dam  is  capable  of  handling  the  PMF. 

The  spillway  capacity  is  adequate. 
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SECTION  6 

STRUCTURAL  STABILITY 


a.  Visual  Observations.  No  signs  of  slumping,  erosion  or 
instability  were  noted  during  the  inspection.  The  embankment 
appears  to  be  in  good  condition. 


b.  Design  and  Construction  Data.  Stability  analyses  were 
conducted  for  the  design  of  the  dam  (See  Section  2.1  for  more 
detailed  information) .  The  stability  analyses  appear  to  be 
adequate. 


c.  Operating  Records.  Good  operating  records  are  maintained 
by  the  owner  and  by  the  Soil  Conservation  Service.  Safety  inspec¬ 
tions  are  conducted  on  a  yearly  basis. 

d.  Post  Construction  Changes.  There  have  been  no  post 
construction  changes  to  the  dam. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone 
1.  No  seismic  stability  analysis  has  been  performed.  Normally, 
it  can  be  considered  that  if  a  dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading.  Because  of  the  low  risk  of  seismic 
occurance  and  the  visual  observations,  no  static  analysis  is 
required. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  The  dam  appears  to  be  in  good  condition.  The 
visual  observations,  review  of  available  information,  hydrologic 
review  and  past  operational  performance  indicate  that  Hamilton 
Lake  Dam's  spillway  is  adequate.  The  spillway  is  capable  of 
controlling  the  PMF  without  overtopping.  Adequate  stability 
analyses  have  been  conducted  for  the  design  of  the  structure. 

b.  Adequacy  of  Information.  Sufficient  information  is 
available  to  complete  a  Phase  I  Report. 

c.  Urgency.  The  recommendations  suggested  below  should 
be  implemented. 

d.  Necessity  for  Further  Investigation.  No  further 
investigations  are  required  at  this  time. 

7.2  Re commend at ions /Remedial  Measures. 

1.  Continue  annual  safety  inspections  and  operation  and 
maintenance  inspections. 

2.  A  warning  system  should  be  instituted  to  warn  downstream 
residents  of  large  spillway  discharges  or  failure  of  the  dam. 


» 

I 

. 

I 

I 
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APPENDIX  A 

CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 


CHECK  LIST 
VISUAL  INSPECTION 
PHASE  I 


EMBANKMENT 


RIPRAP  FAILURES  None 


EMBANKMENT 


DRAINS  Drainage  outlets  into  impact  basin.  No 

drainage  noted. 


FOUNDATION 


STAFF  GAUGE  OR  RECORDER 


OUTLET  WORKS 


DOWNSTREAM  CHANNEL 


APPENDIX  B 

CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION,  OPERATION,  PHASE  I 


APPENDIX  C 


PHOTOGRAPHS 


lailwntor  at  nutlet  works  discharge 


Kirst  downstream  residences 


Downstream  residences 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  _ 8.3  square  miles,  farmland  and  woodland 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) : _ 1427.5  (543  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  GAPArrm  ;  1453.2  (1898  acre-feet) 

ELEVATION  MAXIMUM  DESIGN  POOL:  1462 • 2 _ 

ELEVATION  TOP  DAM:  _ 1463  • 9 _ 

SPILLWAY  CREST: 


a .  Elevation 

1453.2 

b.  Tyne 

Uncontrolled  open  cut 

c.  Width 

30  feet 

d .  Length 

175  feet 

e.  Location  Soillover  Left  abutment 

f .  Number  and 

Tvpe  of  Gates  None. 

OUTLET  WORKS:  -Principal  spillway 

a.  Type  _ Control  structure  with  48"  pine _ 

b.  Location  Through  dam _ 

c.  Entrance  inverts  1441.1  -  weir  elevation - 

d.  Exit  inverts _ 1383.0 _ 

e.  Emergency  draindown  facilities  24"  pipe  operated  from  control 

tower. 

HYDROMETEOROLOGICAL  GAUGES: 


a. 

b. 

c. 


Type  _ N°l ?£: 

Location  _ 

Records  _ 


MAXIMUM  NON-DAMAGING  DISCHARGE :  June  1972,  elevation  approximately  1453.0 

estimated  440  cfs. 
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Craig  H.  lligjit,  State  Conservation  Engineer  February  25,  196k 

Donald  von  Wdffrsdt,  Hydraulic  Engineer 

Hydrologic  Analysis  Explanation  -  Karsh  Creek  ’Watershed 


1.  Frovidc  protection  Tor  the  key  flood  (not  necessarily  storing  it)  . 

2.  Flood  routed  key  atom  both  at  present  conditions  and  future  con¬ 
ditions  (with  program  installed). 

(a)  Allow  emergency  spillway  to  operate  but  delaying  peak  ! 

discharge  at  damage  centers  so  as  not  to  exceed  the 
peak  discharge  of  the  uncontrolled  area. 

I 

(by  Sufficient  flood  storage  to  eliminate  dosage  in  V.’ellsboro 
(based  on  results  of  water  surface  profile  computations ) . 

J.  A  tvo-atage  principal  spillway  is  needed  on  sites  £00  and  608  to 
control  short  duration  storms. 

Storage  shown  in  '..'ork  Plan  for  first  stage  is  adequate  to  provide 
protection  for  short  duration  sto ns. 

I .  total  flood  water  storage  indicated  in  the  Work  Plan,  along 
wlwh  emergency  spillway  flow,  is  sufficient  to  meet  the  project 
objectives;  namely,  eliminate  damages  far  the  key  or  100 

year  return  Interval  storm,  whichever  la  greater. 

5.  The  key  stars  of  6.£0  inches  of  rainfall  far  12  hour  duration  exceeds 
the  U.  S.  Weather  Bureau  T.P.  1*0  ICO-yeur  frequency  12  hour  duration 
rainfall  of  iu9  inches- 
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SCS-3M  5-57 
Tabular  Computations 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE 


.  HYDROGRAPH  COMPUTATION  FORM 

Watershed  rh-  h  C~?  "  ,C  K  State  _ 

Structure  Site  or  Sub -area _ X*K  _ 

Storm  Distribution  Curve _ 5  _ Hydrograpb  Phmily _ 

D.  A.  —  -  7  sq.  mi. ,  Pt.  Rainfall A~'  /*"'  inches Aerial Rainfell 

R.  O.  Condition  ~f]jZ  ,  R.  O.  Curve  No.  91,  Storm  Duration  or  Froq. 


j.QS  hrs. .  Q  =  e.  7/  inches,  T_  =  0.686  Tc  =  ?.eo,  =  S’ 7  3 


Computed  -  ^ C 


Rev.  T 


T  (column)  -  ^  x  Rev.  Tp 


12  used;  2-  Revised  Tn  =  2  -f?7 

•p  p  - 


/  2  /  c.f.  s 


q  (column)  «  (q_  Q) 


Check;  Q  =  (  *;t)  (t  q) 


PA-83  hi-e-f^b/A  /.  /<'!)  l  *1 

*'13'53  •  '  ^ _  /%k  }/ 


/■  /±D 


HYDROGRAPH  COMPUTATION  FORM 

Watershed  MaR^H  '-"' _  State _ 3\ _ ■ 

Structure  Site  or  Sub-area  P/A  _ . 

Stem  Distribution  Curve _ 3 _ Hydrograph  Fhmily  / 

0.  A.  7>27  sq.  mi.  ,  Pt.  Rainfall  y'?zfj  inches.  Aerial  Ra infell  z7'7^x'j5inches 
R.  O.  Condition  JJ—  ,  R.  O.  Curve  No.  Storm  Duration  or  Freq.  o  //»" 

T„  =  ^.0?hr s.,  Q  =  lL,  I  inches,  Tp  =*  0,686  X,  =  ,  Tn  =  :  ’• 

^  Computed  -  / ■  9 S  used:  Revised  Tn  =  7.77  hr,. 

_ •  • 

V  rSTTt  ’  hUo  yc.f.s.  q  2q:  _ SJ£A£_ c.f.s. 


f  (column)  -  ^  x  Rev.  Tp 


m.1.1  _  o  m  n  .  a..  .  ,  _  a  '»  \ 


q  (column)  *  qc  (q  Q) 

_ qP  P 

Check:  Q  =  (  *;t)  (  £q) 
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APPENDIX  F 
GEOLOGY 

1 

■ 


General  Geology. 


The  Hamilton  Lake  Dam  lies  within  the  Glaciated  Low  Plateaus 
Section  of  the  Applachian  Plateaus  Phsiographic  Province.  This 
area  is  characterized  by  broad  anticlines  and  synclines  and 
little,  if  any,  faulting.  There  are  no  known  faults  in  the 
vicinity  of  the  dam. 

The  bedrock  in  this  area  consists  of  Devonian  aged  marine 
sediments.  These  consist  of  olive  to  gray  colored  siltstone 
and  fine-grained  sandstone  with  interbedded  shale.  The  thin 
to  flaggy  bedding  is  usually  well  developed.  The  moderately 
to  closely  spaced  joints  are  also  well  developed  in  a  regular 
blocky  or  platy  pattern.  The  rocks  are  not  very  resistant  to 
weathering  and  must  usually  be  excavated  to  sound  material  if 
they  are  to  serve  as  a  foundation  for  a  heavy  structure.  The 
surface  drainage  is  good  while  the  joint  and  bedding  planes 
provide  a  medium  magnitude  secondary  porosity. 
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GEOLOGIC  MAP  OF  HAMILTON  DAM  AREA 
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